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Time budgets of Common Murres were studied at Gull Island, Witless Bay, Newfoundland (47?16'N, 52?46'W). Breeding birds were captured on nesting ledges with a noose-pole, and electronic activity recorders were attached at the leg and tail. Timer construction and attachment methods are described elsewhere (Cairns et al. in press). Recorders consisted of digital watches that were set at 24-h time-keeping display and wired to shut off when immersed in water. Time keeping advanced only when the devices were out of water. The recorder attached to the leg cumulatively recorded time not spent on or under water, and the tail recorder measured time not spent under water. Because birds at sea are either diving, flying, or on the water surface, a complete time budget for a foraging trip can be calculated if the timers are read before and after a trip. We accomplished this by reading displayed times through a telescope from a blind located about 16 m from the breeding ledge. Timers on the tail were difficult to read at the site used during incubation, so we shifted observations of birds rearing chicks to another site where readings of both timers could be made more easily.
Leg and tail timers weighed approximately 12.5 g each, and together added about 2.5% to body mass. We tested the accuracy of timer function by observing captive birds fitted with timers, and by immersing timers in salt water before timers were attached and after they were recovered from birds. Time keeping stopped immediately upon immersion, and resumed 1-3 s after the instrument was removed from
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The water. Time keeping did not stop in heavy rain or when the instrument was placed under a shower nozzle set at maximum flow. Timers were not turned off by contact with wet feathers of resting birds; this was verified by readings taken at the beginning and end of periods spent on the breeding ledge.
RESULTS

Data were obtained on 72 trips made by 11
Common Murres in June and July 1985. Because birds probably do not forage on most brief trips, we considered only trips longer than 10 min. All birds engaged in normal incubation or chick-rearing activities during the study. During both incubation and chick rearing, about 90% of murres' time away from the colony was spent on or under water and about 10% was spent flying (Table 1 ). The single record of diving time during incubation was 5.1% of time away from the colony. Birds rearing chicks dove 13.6% of the time during 38 trips. Proportions of diving and flying time were similar between trips that included nighttime periods, and trips that were completed in daytime (Table 1) .
Because pursuit-diving birds must surface to breathe, interdive interval is an essential component of foraging behavior. Using a divepause ratio of 3.6 (Dewar 1924) and dive time amounting to 13.6% of foraging trips during chick rearing (Table 1) (Fig. 2A) . Some short trips consisted entirely of flight, but in general the proportion of the foraging trip devoted to flight did not vary with trip duration (Fig. 2B,  C) . Except for short trips, birds never spent more than about 40% of trip time either diving or flying (Figs. 1 and 2) .
Common Murres seen in flight during the breeding season off the east coast of Newfoundland are nearly always headed directly toward or away from colonies (pers. obs., D. C. Schneider pers. comm.). Using a flight speed of 58 km/h (Tuck 1961), we calculated potential range of foraging trips for which flight time was known. Median potential foraging range was 37.8 km for 16 trips during incubation and 5.4 km for 48 trips during chick rearing (P = 0.006, Mann-Whitney-Wilcoxon test). The frequency distribution of potential ranges was concave for both incubation and chick-rearing periods (Fig. 3) , and in both periods the modal range was less than 10 km. Maximum potential ranges were 123 km during incubation and 80 km during chick rearing.
DISCUSSION
Interpretation of data from instruments attached to animals assumes that the devices do not substantially alter behavior. In the present study, biases could result from (1) trauma due to capture and handling, (2) loss of flight efficiency due to the mass of the instruments, and (3) loss of diving efficiency due to interruption of water flow by the instruments. Our data are unlikely to be biased by capture-related stress, because we excluded the absence period following capture from our analysis, and because all birds were incubating or rearing chicks in apparently normal fashion during the obser- 
